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(54) MULTILAYER BOARD AND MANUFACTURE THEREOF 

(5 7) Abstract: 

PURPOSE: To make a high-density wiring possible by a method 
wherein two sheets of flexible substrates are formed in such a 
way that the total of the heights of projections or pads on the 
substrate on one side of the substrates, which, are butted to 
each other at the time of a laminating of the substrates, is 
longer than the total of the heights of wiring patterned 
conductors formed on the laminated surfaces of the two 
substrates. 

CONSTITUTION: Two sheets of flexible substrates are formed in 
such a way that the total of the heights of projections or pads 
on the substrate on one side of the substrates, which are butted 
to each other at the time of a laminating of the substrates, is 
longer than the total of the heights of wiring patterned 
conductors formed on the laminated surfaces of the two 
substrates which are laminated together. The two sheets of the 
obtained flexible substrates are shown in diagrams (k) and (0). An 
anisotropic conductive film 1 1 is superposed on the flexible 
substrate on one side of these flexible substrates, the film 1 1 is 
temporarily pressure bonded to the substrate by a bonding tool, 
then, a protective film on the film 11 is peeled off. The 
projections or the pads, which correspond to each other, of the 
two sheets of the flexible substrates are aligned with each other 
and the film 1 1 is finally pressure bonded to the flexible 

substrate on one side by the bonding tool to obtain a multilayer flexible board having four layers of wirings. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multilayer substrate which made two or more substrates by which the circuit pattern 
was formed at least in one side rival. A salient is formed at least in one side of the cladding side of two 
substrates made to rival. And the salient on another [ with which this salient is compared at the time of 
cladding ] substrate or the sum total of height with a pad The multilayer substrate characterized by 
taking the flow during wiring of two substrates which form so that it may become larger than the sum 
total of the height of the conductor of the circuit pattern formed in the cladding side of the substrate of 
these two ********** 5 and are made to rival in this salient position. 

[Claim 2] The multilayer substrate according to claim 1 characterized by inserting a different direction 

conductivity film or different direction conductive resin between the substrates of these two 
********** 

[Claim 3] A salient is formed at least in one side of the cladding side of two substrates made to rival. 
And the salient on another [ with which this salient is compared at the time of cladding ] substrate or the 
sum total of height with a pad The multilayer substrate according to claim 1 characterized by forming so 
that it may become large in 5 to 50 micrometers rather than the sum total of the height of the conductor 
of the circuit pattern formed in the cladding side of the substrate of these two ********** 
[Claim 4] The multilayer substrate according to claim 1 which an insulating layer is formed in one [ at 
least ] field of the cladding side of two substrates made to rival except for the salient or pad portion 
compared, and is characterized by the bird clapper. 

[Claim 5] A salient is formed at least in one side of the cladding side of two substrates made to rival. 
And the salient on another [ with which this salient is compared at the time of cladding ] substrate or the 
sum total of height with a pad The multilayer substrate according to claim 4 characterized by forming so 
that it may become large in 5 to 50 micrometers rather than the sum total of the height of the conductor 
of the circuit pattern formed in the cladding side of the substrate of these two ********** 5 and 
insulating-layer height. 

[Claim 6] The multilayer substrate according to claim 1 characterized by forming the mark for image 

processings for cladding positioning at least in one side of the cladding side of the substrate of two 
******** 

[Claim 7] The multilayer substrate according to claim 1 characterized by a substrate being plastic film. 
[Claim 8] In the multilayer substrate which made two or more substrates by which the circuit pattern 
was formed at least in one side rival It is the manufacture method of the multilayer substrate which 
formed the salient at least in one side of the cladding side of two substrates made to rival. A circuit 
pattern is formed on a substrate by the additive process which used the photoresist. The manufacture 
method of the multilayer substrate which newly carries out the laminating of the photoresist and is 
characterized by ****** which exfoliates the photoresist of two sheets simultaneously after salient 
formation, without exfoliating this photoresist used for circuit pattern formation in case a salient is 
succeedingly formed in a part of circuit pattern with plating. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electrical circuit wiring substrate in which electronic 
parts are carried, and its manufacture method. It is related with the electrical circuit wiring substrate 
characterized by flexibility, the ultra-thin type, and high-density wiring, and its manufacture method in 
more detail. 
[0002] 

[Description of the Prior Art] The multilayer substrate is contributing to small lightweight-ization of 
electronic equipment as a high-density-assembly substrate of electronic parts. Especially, a flexible 
multilayer substrate is characterized by flexibility and the ultra-thin type, and is used for the circuit 
board which carries electronic parts, such as IC and resistance, or the multi chip module which mainly 
carries IC and a chip-size package. 

[0003] The circuit pattern by the conductor is formed in one side or both sides of a substrate which 
constitute a multilayer substrate. Between the circuit patterns between different substrates, it connects in 
the path called penetration through hole penetrated in the thickness direction of a multilayer substrate. 
When a circuit pattern is constituted by both sides of a substrate, it connects between the circuit patterns 
of substrate both sides in the path which penetrates one substrate called the blind beer hall and inner beer 
hall other than a penetration through hole. In order that a penetration through hole may penetrate all the 
layers of a multilayer substrate, the connection by this through hole occupied a predetermined area also 
in the unnecessary layer, and has checked the densification of wiring, moreover — since a penetration 
through hole carries out the laminating of the multilayer substrate — a hole — the state where the 
laminating error of each substrate was integrated in order to carry out dawn and to form ~ a hole — dawn 
positioning will be carried out and this has also checked the densification of wiring the hole the aspect 
ratio expressed with the length/diameter of a penetration through hole after carrying out a laminating 
furthermore becomes large, and according to laser or chemical etching — machining using [ since dawn 
processing became difficult ] the drill — not depending — a detailed hole which it does not obtain but is 
called the diameter of 0.2mm or less — dawn is difficult 

[0004] In order to make connection during the wiring on each substrate which constitutes a multilayer 
substrate, after covering a portion to make it connect with by the insulator layer, a different direction 
conductivity film is inserted and the method of carrying out heating sticking by pressure is proposed 
with open patent official report Showa No. 278196 [ 61 to ], and common [ No. 21960 / five to ]. A 
different direction conductivity film makes resins, such as epoxy, distribute metal particles or the resin 
particle which carried out metallic coating. 

[0005] The example which carries out the laminating of the double-sided wiring substrate in which the 
inner beer hall was formed, by such method is shown in drawing 2 . As for 12, the double-sided wiring 
substrate in which 15 formed the inner beer hall, and 13, an insulator layer and 14 are different direction 
conductivity films. 

[0006] By this method, it became clear by examination of this invention persons that wiring density is 
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inadequate in connection resistance or connection reliability if the electrode size which wiring density 
becomes high, for example, you want to connect becomes the diameter of 500 micrometers or less 
comparatively, although sufficient connection resistance and connection reliability are acquired by the 
low case. That is, the electrode to make it connecting with is dented to the insulating layer, as it is 
produced simultaneously with the circuit portion with which it is not made to connect, and it is shown in 
drawin g 2 , since it is the same height. If the conductive particle which two or more conductive particles 
distributed by a different direction conductivity film and different direction conductive resin need to 
stand in a row in the thickness direction of a different direction conductivity film or different direction 
conductive resin, and electrode area becomes small, and contributes to a flow decreases when it is stuck 
here by pressure on both sides of a different direction conductivity film or different direction conductive 
resin, in connection resistance or connection reliability, it will become a problem. A that the volume of 
that the conductive particle distributed by a different direction conductivity film and different direction 
conductive resin is smaller than thickness or the application thickness of a resin and a resin does not 
decrease greatly sake, Like the case where the electrode which wants to connect with an insulating layer 
also in the height with the same electrode is dented to the insulating layer Two or more conductive 
particles need to stand in a row in the thickness direction of a different direction conductivity film or 
different direction conductive resin, and if the conductive particle which electrode area becomes small 
and contributes to a flow decreases, in connection resistance or connection reliability, it will become a 
problem. When resistance becomes large, apparent signal delay becomes large, it becomes impossible to 
use it for a high speed signal processing circuit, and there is a problem to which the current value which 
can be passed because of the Joule's heat is restricted. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the multilayer 
substrate which can be wired high-density. Furthermore, it is in offering the multilayer flexible substrate 
which can be wired high-density, with flexibility and the feature of a flexible substrate called an ultra- 
thin type having. 
[0008] 

[Means for Solving the Problem] The purpose of this invention is attained by the following composition. 

[0009] ** It is the multilayer substrate which made two or more substrates by which the circuit pattern 
was formed at least in one side rival. A salient is formed at least in one side of the cladding side of two 
substrates made to rival. And the salient on another [ with which this salient is compared at the time of 
cladding ] substrate or the sum total of height with a pad It forms so that it may become larger than the 
sum total of the height of the conductor of the circuit pattern formed in the cladding side of the substrate 
of these two **********. in the multilayer substrate which made two or more substrates by which the 
circuit pattern was formed at least in multilayer substrate ** one side characterized by taking the flow 
during wiring of two substrates made to rival in this salient position rival It is the manufacture method 
of the multilayer substrate which formed the salient at least in one side of the cladding side of two 
substrates made to rival. A circuit pattern is formed on a substrate by the additive process which used 
the photoresist. The manufacture method of the multilayer substrate which newly carries out the 
laminating of the photoresist and is characterized by ****** which exfoliates the photoresist of two 
sheets simultaneously after salient formation, without exfoliating this photoresist used for circuit pattern 
formation in case a salient is succeedingly formed in a part of circuit pattern with plating. 
[0010] Although rigid substrates, such as glass-epoxy used for the usual printed wired board, glass- 
bismaleimide triazine, and a glass-polyimide, can be used, since it is thin, the substrate of this invention 
has desirable adoption of an easy minute Kung-Ming injury comparison flexible substrate. 
[001 1] With this flexible substrate, an electric wiring pattern is formed in one side or both sides of 
plastic film, such as polyester film and a polyimide film, with conductive material, such as copper. As 
for the thickness of these plastic film, it is desirable to be chosen out of the range of 10 to 200 
micrometers. 

[0012] This conductive material is formed by plating, vacuum evaporationo, etc., and also it may make 
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metallic foils, such as copper foil, rival using adhesives. Generally, the thickness of wiring in plating or 
vacuum evaporationo is 0.2 micrometers to 10 micrometers, and is 9 micrometers to 70 micrometers in 
copper foil. The smaller one is suitable for detailed patterning, and, on the other hand, thickness excels 
[ one / where thickness is larger ] in dimensional stability or endurance. An electric wiring pattern can 
be formed by pattern etching, pattern plating, etc. using the resist. A flexible substrate can also be 
formed by adding a conductive material on plastic film, and also coating polyimide resin etc. on metallic 
foils, such as copper foil. 

[0013] The salient of this invention has the method of forming using the wire bonder called the method 
of forming by the pattern plating using the resist, and stud bump. Or the method of making a part for a 
wiring portion and a height from a thick metallic foil by pattern etching of multiple times, and dividing 
from it, and the method of piling solder and the method of carrying out pattern printing of conductive 
resin are also possible. Although especially the quality of the material of a salient is not limited, in order 
to make resistance small, adoption of gold, silver, and copper is desirable, and adoption of gold, nickel, 
and solder is desirable at a point with good corrosion resistance. Moreover, it is desirable composition to 
also make gold and nickel cover thinly, after that copper projects. 

[0014] A multilayer substrate means what carried out the two or more sheet laminating of this substrate. 
In the point of taking the electrical connection during the wiring on a different substrate, it is important 
to take the electrical connection during the wiring on two substrates which form a salient at least in one 
side of the cladding side of two substrates which a through hole is not adopted [ one side ] but makes it 
rival like before, and are made to rival via this salient because of high-density wiring. Equivalent [ to the 
side which forms a salient in both cladding sides of two substrates or forms a salient in one of the two, 
and counters him / to the height of the conductor of a circuit pattern ], the pad of the height not more 
than it is formed in it, and electrical connection is taken through a different direction conductivity film, 
different direction conductive resin, and conductive resin between salients or a salient, and a pad. 
[001 5] connecting between the wiring formed in both sides of a substrate — one substrate — a hole — 
breaking - a hole - inside is realizable by flow-izing with plating etc. 

[0016] A different direction conductivity film means what the mixed resin of thermosetting resin or 
thermosetting resin, and thermoplastics, such as epoxy, was made to distribute what covered further 20- 
micrometer metal particles, resin clothing metal particles, and the metallic-coating resin particle 
metallurgy group covering resin particle with the resin from the diameter of 3 micrometers, and was 
made into the dry shape of a 50-micrometer film from 10 micrometers in thickness. A flow can be aimed 
at only in the thickness direction by the conductive particle which a resin is stiffened in the thickness 
direction by carrying out heating sticking by pressure, and pasted up two substrates and was distributed 
by moderate density. The paste-like thing which made the resin containing the solvent distribute the 
same conductive particle is called different direction conductive resin. Since a conductive particle is 
contained by high density rather than different direction conductive resin, conductive resin does not 
have the anisotropy of a flow. Since it does not have an anisotropy in the flow direction, when taking the 
electrical connection during the wiring on two substrates, as for conductive resin, it is desirable to apply 
a resin only to a portion to make it connect with. When carrying out the laminating of the insulating 
layer to a circuit pattern, it is not necessary to apply a resin only to a portion to make it not necessarily 
connect with. Adoption of different direction conductive resin is desirable at the point of being easy to 
respond to the connection pattern of a ** pitch. 

[0017] In this invention, it is important to form so that the salient on another [ which is compared at the 
time of cladding ] substrate or the sum total of height with a pad may become larger than the sum total 
of the height of the conductor of the circuit pattern formed in the cladding side of the substrate of these 
tw0 ********** j t j s desirable to form so that the salient on another [ which is compared at the time of 
cladding ] substrate or the sum total of height with a pad may become large in 5 to 50 micrometers 
rather than the sum total of the height of the conductor of the circuit pattern formed in the cladding side 
of the substrate of these two **********. 35 micrometers is 10 micrometers to 25 micrometers still 
more preferably from 8 micrometers more preferably. When the salient on another [ which is compared 
at the time of cladding ] substrate or the sum total of height with a pad is higher than the sum total of the 
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height of the conductor of the circuit pattern formed in the cladding side of the substrate of these two 
********** at less than 5 micrometers, in an electrical installation position, condensation of the 
conductive particle in a different direction conductivity film or different direction conductive resin does 
not take place enough, but can acquire neither good low resistance nor high reliability easily. The salient 
on another [ which is compared at the time of cladding ] substrate or the sum total of height with a pad 
Rather than the sum total of the height of the conductor of the circuit pattern formed in the cladding side 
of the substrate of these two when larger than 50 micrometers The distance between the 

substrates made to rival needs to separate and it is necessary to thicken the resin containing the different 
direction conductivity film filled up with between substrates, or different direction conductive resin, i.e., 
a conductive particle. The adhesive strength between substrates does riot become small, condensation of 
the conductive particle in the nose of cam of a salient does not take place enough in the process which 
compresses a thick different direction conductivity film and different direction conductive resin by part 
for a height, it is hard to acquire good low resistance and high reliability, and also this problem has cost 
in high salient formation, the case where an insulating layer is formed at least in one side of a cladding 
side — the conductor of a circuit pattern — height — replacing with — the conductor of a circuit pattern — 
the height of the insulating layer which covers this in height — in addition, it can think the same way 
[0018] The insulating layer of this invention consists of resins, such as a polyimide, a polyamide, an 
acrylic, and epoxy. The salient or pad portion with which this insulating layer is compared in one [ at 
least ] field of the lamination side of two substrates made to rival is removed and formed. There are a 
method of carrying out pattern etching of the insulating layer applied all over print processes, such as 
screen-stencil, using a resist as a method of forming an insulating layer except for the salient or pad 
portion compared and the method of carrying out pattern etching using a photosensitive insulating 
material. 

[0019] Although an example of the manufacture method of the multilayer substrate of this invention is 
explained using drawing 1 , it is not limited to this. 

[0020] The polyimide film 1 of predetermined thickness is prepared and the hole 2 of a predetermined 
diameter is broken in a predetermined position by (a) and laser (b). a hole - (c) which forms the copper 
film 3 with a thickness of 0.2 micrometers in the film which carried out dawn by the electroless-plating 
method A copper film is formed also in the interior of a hole with electroless plating. The dry film 
photoresist 4 is stuck on these film both sides, negatives are exposed and developed and patterning of 
the dry film photoresist 4 is carried out to (d) and the configuration corresponding to wiring, the salient, 
and the pad (e). Subsequently, the copper film 5 with a thickness of 10 micrometers is formed by the 
electrolysis galvanizing method (f). A copper film deposits only into the portion which the copper film 
which the dry film photoresist was removed and was formed with electroless plating exposed. 
Furthermore the dry film photoresist 6 is stuck on both sides, negatives are exposed and developed and 
patterning of the dry film photoresist is carried out to (g) and the configuration corresponding to the 
salient (h). The laminating of the film 7 with a thickness of 15 micrometers is again carried out by the 
electrolysis galvanizing method, and a salient higher 15 micrometers than (i) and wiring section 
thickness is formed. The dry film photoresists 4 and 6 are exfoliated (j), (k which carries out flash plate 
etching and subsequently removes the electroless-plating film 3). 

[0021] Drawin g 1 (a) A dry film photoresist is removed after the process of - (f), subsequently flash 
plate etching removal of the electroless-plating film is carried out, and the flexible substrate of (1) is 
obtained. After washing a substrate and drying, the protection film 8 is stuck on one field, and the 
insulator layer pattern 9 with a thickness of 5 micrometers from which the photosensitive polyimide was 
applied to another field, and it dried, exposed, negatives were developed, it heat-treated, and the pad 
portion was removed is formed (m). Subsequently, the copper film 10 with a thickness of 6 micrometers 
is formed by the electroless-plating method (n). A copper film deposits only into the portion which the 
copper film which the insulator layer was removed and was formed with electroless plating exposed. 
The protection film 8 is exfoliated (o). 

[0022] Two flexible substrates shown in drawing 1 (k) and (o) in this way are obtained. The different 
direction conductivity film 1 1 is put on one flexible substrate, temporary sticking by pressure is carried 
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out with a 80-degree C bonding tool, and, subsequently the protection film of a different direction 
conductivity film is exfoliated. Alignment of the salient and pad with which two flexible substrates 
correspond is carried out, actual sticking by pressure is carried out with a 290-degree C bonding tool, 
and a multilayer flexible substrate with wiring of four layers is obtained. 

[0023] Although the dry film photoresist was exfoliated at once after drawing 1 (f) and the dry film 
photoresist was stuck anew conventionally, since the intermediate exfoliation process was skipped, by 
this invention, the following dry film photoresist can be stuck in the state with few level differences. If a 
level difference is large, an opening will occur between a resist and a substrate in the portion of a level 
difference, and it is easy to start the problem which peeling of a resist and plating liquid sink in and 
comes out of and which a plating film generates into an excessive portion. 

[0024] moreover, an ablation process ~ if spread, a washing process can be skipped and a cost cut can 
be aimed at 

[0025] In an above-mentioned example, although the dry film photoresist was used, a liquefied 
photoresist and an electrodeposted resist can be used similarly. 

[0026] The multilayer substrate concerning this invention is used for the multi chip module adapting a 

high-density electronic-circuitry patchboard or it, a single chip module, a chip-size package, a ball grid 

array package, etc. 

[0027] 

[Example] 

The multilayer substrate was produced at the process shown in example 1 drawing 1 . On the polyimide 
film 1 ("Kapton "E and E. I. du Pont de Nemours& Co., Toray Industries) with a thickness of 25 
micrometers, the hole 2 with a diameter of 20 micrometers was broken in the focal method in the 
predetermined position using the 4th higher-harmonic laser of YAG. a hole — this film that carried out 
dawn was washed and the copper film 3 with a thickness of 0.2 micrometers was formed by the 
electroless-plating method It stuck on these film both sides, and the dry film photoresist 4 ("die 
YARON" FRA-075 and Mitsubishi Rayon Co., Ltd.) with a thickness of 10 micrometers was photo- 
mask-exposed, was developed, and patterning of the dry film photoresist was carried out to the 
configuration corresponding to wiring, the salient, and the pad. Subsequently, the copper film 5 with a 
thickness of 1 0 micrometers was formed by the electrolysis galvanizing method. Furthermore, it stuck 
on both sides, and the dry film photoresist 6 ( f, die YARON" FRA-075 and Mitsubishi Rayon Co., Ltd.) 
with a thickness of 15 micrometers was photo-mask-exposed, was developed, and patterning of the dry 
film photoresist was carried out to the configuration corresponding to the salient. The laminating of the 
copper film 7 with a thickness of 15 micrometers was again carried out by the electrolysis galvanizing 
method, and the salient higher 15 micrometers than wiring section thickness was formed. The diameter 
of a salient was set to 100 micrometers. The dry film photoresists 4 and 6 were exfoliated, subsequently, 
flash plate etching was carried out and the electroless-plating film 3 was removed. The flexible substrate 
of drawing 1 (k) was obtained in this way. 

[0028] Drawing 1 (a) The dry film photoresist was removed after the process of - (f), subsequently flash 
plate etching removal of the electroless-plating film was carried out, and the flexible substrate of (1) was 
obtained. After washing the substrate and drying, the protection film 8 with a thickness of 25 
micrometers was stuck on one field, the photosensitive polyimide 9 ("photograph NISU" UR [3100 ] 
and Toray Industries, Inc.) was applied to another field, and dryness and the insulator layer pattern with 
a thickness of 5 micrometers from which it photo-mask-exposed, negatives were developed, it heat- 
treated, and the pad portion was removed were formed. Subsequently, the copper film 10 with a 
thickness of 6 micrometers was formed by the electroless-plating method. The protection film 8 was 
exfoliated. The flexible substrate of drawing 1 (o) was obtained in this way. 
[0029] The different with a thickness of 16 micrometers direction conductivity film 1 1 
("ANISORUMU" AC-7201 and Hitachi Chemical Co., Ltd.) was put on the flexible substrate of 
drawing 1 (o), temporary sticking by pressure was carried out for 10 seconds with the 80-degree C 
bonding tool from the different direction conductivity film side, and, subsequently to an opposite side, 
temporary sticking by pressure with a flexible substrate exfoliated the protection film of the existing 
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different direction conductivity film. Alignment of the salient and pad with which two flexible substrates 
correspond was carried out, from the substrate side of drawin g 1 (o), it is 280-degree C 
BONDEDINGUTSURU, actual sticking by pressure was carried out for 60 seconds, and the multilayer 
flexible substrate with wiring of four layers was obtained. 

[0030] When resistance of the connection between substrates of the multilayer flexible substrate 
obtained in this way was measured, resistance of connection (salient) hit 7mohm to 15mohm was 
measured, and it was good. 

[0031] The multilayer flexible substrate which has the wiring layer of four layers like an example 1 was 
obtained except not performing the plating upper load 10 of a up to [ the pad of not forming example 2 
insulator layer 9 and drawing 1 (n) ]. 

[0032] Although resistance of connection (salient) hit 9mohm to 13mohm was measured and it was 
good when resistance of the connection between substrates of the multilayer flexible substrate obtained 
in this way was measured, leak of current might be observed between the circuit patterns which adjoin 
the connection between substrates, and this by deformation of the position gap at the time of substrate 
cladding and a substrate. 

[0033] It is the conductive particle (Sekisui Fine chemicals) which plated example 3 thermal-resistance 
epoxy system adhesives with gold at the polystyrene particle with a diameter of 5 micrometers 1x108 
An individual / cm3 It was made to distribute by density and different direction conductive resin was 
obtained. Instead of the different direction conductivity film, the spin coat of this different direction 
conductive resin was carried out so that it might become the flexible substrate of drawing 1 (o) at 15 
micrometers in thickness, Alignment of the salient and pad with which the flexible substrate to which 
this different direction conductive resin was applied, and the flexible substrate of drawing 1 (k) 
correspond is carried out. The multilayer flexible substrate with wiring of four layers was obtained from 
the substrate side of drawing 1 (o) like the example 1 except the 280-degree C thing stuck by pressure 
for BONDEDINGUTSURU 60 seconds. 

[0034] When resistance of the connection between substrates of the multilayer flexible substrate 
obtained in this way was measured, resistance of connection (salient) hit 13mohm to 24mohm was 
measured, and it was good. 

[0035] The multilayer flexible substrate which has wiring of four layers like an example 1 was obtained 
except having made copper plating in example 4 drawing 1 (i) into 3 micrometers in thickness. Although 
the resistance of connection (salient) hit 80mohm to 200mohm was measured and resistance was large 
compared with the example 1 when resistance of the connection between substrates of the multilayer 
flexible substrate obtained in this way was measured, compared with the example 1 of comparison, 
resistance was small. 

[0036] The multilayer flexible substrate which has wiring of four layers like an example 3 was obtained 
except having set thickness of having made copper plating in example 5 drawing 1 (i) into 100 
micrometers in thickness, and different direction conductive resin to 80 micrometers. Although the 
resistance of connection (salient) hit 40mohm to lOOmohm was measured and resistance was large 
compared with the example 1 when resistance of the connection between substrates of the multilayer 
flexible substrate obtained in this way was measured, compared with the example 1 of comparison, 
resistance was small. 

[0037] Example of comparison 1 drawing 1 (a) The dry film photoresist was removed after the process 
of - (f), subsequently flash plate etching removal of the electroless-plating film was carried out, and the 
flexible substrate of 12 of drawing 2 was obtained. Like drawin g 2 , after washing the substrate and 
drying, the photosensitive polyimide 13 ("photograph NISU" UR [3100 ] and Toray Industries, Inc.) was 
applied to the cladding side side, and dryness and the insulator layer pattern with a thickness of 5 
micrometers from which it photo-mask-exposed, negatives were developed, it heat-treated, and the pad 
portion was removed were formed. 

[0038] The different with a thickness of 16 micrometers direction conductivity film 14 
("AMSORUMU" AC-7201 and Hitachi Chemical Co., Ltd.) was put on this flexible substrate, from the 
different direction conductivity film side, it is 80-degree C BONDEDINGUTSURU, temporary sticking 
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by pressure was carried out for 10 seconds, and, subsequently to an opposite side, temporary sticking by 
pressure with a flexible substrate exfoliated the protection film of the existing different direction 
conductivity film. 

[0039] Drawing 1 (a) The dry film photoresist was removed after the process of - (f), and the flexible 
substrate from which flash plate etching removal of the electroless-plating film is subsequently carried 
out, and the circuit pattern of 15 of drawing 2 differs was obtained. 

[0040] Alignment of the salient and pad with which two flexible substrates correspond was carried out, 
from the substrate side of 15 of drawing 2 , it is 280-degree C BONDEDINGUTSURU, actual sticking 
by pressure was carried out for 60 seconds, and the multilayer flexible substrate with wiring of four 
layers was obtained. 

[0041] When resistance of the connection between substrates of the multilayer flexible substrate 
obtained in this way was measured, dispersion in connection (salient) hit 300mohm to lkohm was large, 
strong resistance was measured and the value was also poor. 
[0042] 

[Effect of the Invention] this invention is the multilayer substrate which made two or more substrates in 
which the circuit pattern was formed rival. The salient for the electrical installation of two substrates is 
formed at least in one side of the cladding side of two substrates made to rival. And since it is formed 
and this salient becomes as the salient on another [ which is compared at the time of cladding ] substrate 
or the sum total of height with a pad becomes larger than the sum total of the height of the conductor of 
the circuit pattern formed in the cladding side of the substrate of these two ********** By low 
resistance, it is stabilized and electrical installation during wiring of two substrates made to rival can be 
realized. Moreover, since a through hole is not used for connection between substrates, high-density 
wiring is attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The multilayer substrate is contributing to small lightweight-ization of 
electronic equipment as a high-density- assembly substrate of electronic parts. Especially, a flexible 
multilayer substrate is characterized by flexibility and the ultra- thin type, and is used for the circuit 
board which carries electronic parts, such as IC and resistance, or the multi chip module which mainly 
r carries IC and a chip-size package. 
[0003] The circuit pattern by the conductor is formed in one side or both sides of a substrate which 
constitute a multilayer substrate. Between the circuit patterns between different substrates, it connects in 
the path called penetration through hole penetrated in the thickness direction of a multilayer substrate. 
When a circuit pattern is constituted by both sides of a substrate, it connects between the circuit patterns 
of substrate both sides in the path which penetrates one substrate called the blind beer hall and inner beer 
hall other than a penetration through hole. In order that a penetration through hole may penetrate all the 
layers of a multilayer substrate, the connection by this through hole occupied a predetermined area also 
in the unnecessary layer, and has checked the densification of wiring, moreover - since a penetration 
through hole carries out the laminating of the multilayer substrate — a hole — the state where the 
laminating error of each substrate was integrated in order to carry out dawn and to form — a hole — dawn 
positioning will be carried out and this has also checked the densification of wiring the hole the aspect 
ratio expressed with the length/diameter of a penetration through hole after carrying out a laminating 
furthermore becomes large, and according to laser or chemical etching — machining using [ since dawn 
processing became difficult ] the drill — not depending — a detailed hole which it does not obtain but is 
called the diameter of 0.2mm or less — dawn is difficult 

[0004] In order to make connection during the wiring on each substrate which constitutes a multilayer 
substrate, after covering a portion to make it connect with by the insulator layer, a different direction 
conductivity film is inserted and the method of carrying out heating sticking by pressure is proposed 
with open patent official report Showa No. 278196 [ 61 to ], and common [ No. 21960 / five to ]. A 
different direction conductivity film makes resins, such as epoxy, distribute metal particles or the resin 
particle which carried out metallic coating. 

[0005] The example which carries out the laminating of the double-sided wiring substrate in which the 
inner beer hall was formed, by such method is shown in drawin g 2 . As for 12, the double-sided wiring 
substrate in which 15 formed the inner beer hall, and 13, an insulator layer and 14 are different direction 
conductivity films. 

[0006] By this method, it became clear by examination of this invention persons that wiring density is 
inadequate in connection resistance or connection reliability if the electrode size which wiring density 
becomes high, for example, you want to connect becomes the diameter of 500 micrometers or less 
comparatively, although sufficient connection resistance and connection reliability are acquired by the 
low case. That is, the electrode to make it connecting with is dented to the insulating layer, as it is 
produced simultaneously with the circuit portion with which it is not made to connect, and it is shown in 
drawing 2 , since it is the same height. If the conductive particle which two or more conductive particles 
distributed by a different direction conductivity film and different direction conductive resin need to 
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stand in a row in the thickness direction of a different direction conductivity film or different direction 
conductive resin, and electrode area becomes small, and contributes to a flow decreases when it is stuck 
here by pressure on both sides of a different direction conductivity film or different direction conductive 
resin, in connection resistance or connection reliability, it will become a problem. A that the volume of 
that the conductive particle distributed by a different direction conductivity film and different direction 
conductive resin is smaller than thickness or the application thickness of a resin and a resin does not 
decrease greatly sake, Like the case where the electrode which wants to connect with an insulating layer 
also in the height with the same electrode is dented to the insulating layer Two or more conductive 
particles need to stand in a row in the thickness direction of a different direction conductivity film or 
different direction conductive resin, and if the conductive particle which electrode area becomes small 
and contributes to a flow decreases, in connection resistance or connection reliability, it will become a 
problem. When resistance becomes large, apparent signal delay becomes large, it becomes impossible to 
use it for a high speed signal processing circuit, and there is a problem to which the current value which 
can be passed because of the Joule's heat is restricted. 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/10/2003 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the process and structure of a multilayer substrate of this 
invention. [ of an example ] 

[Drawing 2] The cross section showing the structure of the conventional multilayer substrate. 

[Description of Notations] 

1 : Plastic film 

3: Electroless-plating film 

4 6: Photoresist 

5 7: Electrolysis plating film 
8: Protection film 

9 13: Insulating layer 

1114: Different direction conductivity film 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 
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